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$u_{t}-6uu_{x}+u_{xxx}=\epsilon R[u],$ $u=u(x, t)$ (1)
\epsilon , $\epsilon R[u]$ $R=0$ (1)




$u$ , $\epsilon$ :
$u= \sum_{j=0}^{\infty}\epsilon^{j}u_{j},$ $u_{j}=u_{j}(t_{0}, t_{1}, \ldots)$ (2)
$\frac{\partial}{\theta t}=\sum_{j=0}^{\infty}\epsilon^{\dot{J}}\frac{\partial}{\alpha_{j}},$
$t_{j}=\epsilon^{j}t$ (3)





$u_{0}=-2(\ln f)_{xx},$ $f=\det M$ (6)
$M=(m_{ij})= \delta_{i,j}+\frac{2\sqrt{k_{j}k_{i}}e^{-(\theta_{1}+\theta_{j})}}{k_{i}+k_{j}}(i, j=1,2, \ldots, N)$ (7)
$\theta_{i}=k_{i}(x-\xi_{i}),$ $\frac{\partial\xi_{i}}{\partial t_{0}}=4k^{2}:(i=1,2, \ldots, N)$ (8)
\mbox{\boldmath $\xi$}i , ,




$\emptyset;+\sum_{i=1}^{N}\frac{2\sqrt{k_{j}k_{i}}e^{-(\theta:+\theta_{j})}}{k_{:}+k_{j}}\phi_{j}=\sqrt{2k:}e^{-\theta_{1}}(i=1,2, \ldots, N)$ (10)
(6) $f$ $\emptyset$;
$\phi_{i}=\frac{1}{f}\sum_{i=1}^{N}\sqrt{2k_{j}}e^{-\theta_{j}}\frac{\partial f}{\partial m_{j1}}$ (11)
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2.3
(5) $u_{1}$ , $t_{0}arrow\infty$ (secular
term) ([5], [10]) :
$(g_{i}, R[u_{0}]-u_{0,t_{1}}) \equiv\int_{-\infty}^{\infty}g_{i}(R[u_{0}]-u_{0,t_{1}})dx=0$ (12)
$g;= \int_{-\infty}^{x}\frac{\partial u_{0}}{\partial p_{i}}dx$ $(i=1,2, \ldots, 2N)$ (13)
$p;=k_{i},$ $p_{i+N}=\xi$; $(i=1,2, \ldots, N)$ (14)
, $g$: $KdV$ ((5) )
[6]
$g;,\iota_{O}-6u_{0}g_{i,x}+g_{i,rxae}=0$ (15)
$k_{i}$ , \mbox{\boldmath $\xi$}i
$k_{i}=k_{i}(t_{1}, t_{2}, \ldots),$ $\xi;=\xi_{i}(t_{0}, \ell_{1}, \ldots)$ (16)
(12) , $p$;
$\sum_{j=1}^{2N}(g:, \frac{\partial u_{0}}{\partial p_{j}})\frac{\partial p_{j}}{\alpha_{1}}=(g;, R[u_{0}])$ $(i=1,2, \ldots, 2N)$ (17)
$KdV$ (4), $g$;
$(g:, \frac{\partial u_{0}}{\partial p:})=8,$ $(g:+N, \frac{\partial u_{0}}{\partial p:+N})=0,$ $(g:, \frac{\partial u_{0}}{\partial p_{2+N}})=-(g_{N+};, \frac{\partial u_{0}}{\partial p_{i}})=8k_{i}^{2}$ ,
$(g:, \frac{\partial u_{0}}{\partial p_{j}})=0$ ( ) $(i, j=1,2, \ldots, N)$ (18)
(17), (18) $k_{i}$ \mbox{\boldmath $\xi$}: :
$\frac{\partial k_{i}}{\partial t_{1}}=-\frac{\epsilon}{8k^{2}:}(g_{i+N}, R[u_{0}])$ $(i=1,2, \ldots, N)$ (19)
$\frac{\partial\xi_{1}}{\partial t_{1}}=\frac{\epsilon}{8k_{:^{2}}}(g;+\frac{g_{i+N}}{k_{i}^{2}}, R[u_{0}])$ $(i=1,2,.\cdots,.N)$ (20)
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2.4 $g_{i}$ $g;+N$
$g$: . $g_{i+N}$ $N$ $g$; (13)
$g_{i+N}$ :
$g_{i+N}=-2( \ln f)_{x\zeta:}=2k_{i}\sqrt{2k_{i}}e^{-\theta;}\phi_{i}+2\sum_{j=1}^{N}\sqrt{2k_{j}}e^{-\theta_{j}}\frac{\partial\phi_{j}}{\partial\xi_{i}}$ (21)
2 \phi j/ , (10) \mbox{\boldmath $\xi$}i
$\frac{\partial\phi_{j}}{\partial\xi_{1}}+\sum_{=1}^{N}\frac{2\sqrt{k_{j}k_{\partial}}e^{-(\theta_{j}+\theta.)}\partial\phi_{l}}{k_{j}+k_{l}\partial\xi_{i}}=G_{i,j}$ (22)
$G;,; \equiv-\sum_{\iota=1}^{N}\frac{2\sqrt{k_{j}k_{l}}}{k_{j}+k}(k_{j}\delta_{i,j}+k_{\iota}\delta_{i},.)e^{-(\theta_{j}+\theta.)}\phi$ . $+k_{j}\sqrt{2k_{j}}e^{-\theta_{j}}\delta_{i,j}$ (23)
(22) (21) ,
$g_{i+N}=4k;\phi_{i}^{2}$ $(i=1,2, \ldots, N)$ (24)
$g_{i}$
$g;=-2(\ln f)_{xk;}-4$
$=- \frac{4}{k_{i}}\theta;\phi_{i}^{2}+\frac{2}{k_{:}}\phi_{i}^{2}+8\phi;\sum_{j=1}^{N}\frac{\sqrt{k_{j}k_{j}}}{(k:+k_{j})^{2}}e^{-(\theta:+\theta_{j})}\phi_{j}-4$ $(i=1,2, \ldots, N)$ (25)
2.5 $k_{i}$ \mbox{\boldmath $\xi$}i




$(i=1,2, \ldots, N)$ (27)
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$f(x, k)arrow e^{ikx}(xarrow\infty),$ $g(x, k)arrow e^{-ikx}(xarrow-\infty)$ (32)
$f,$ $g$
$g(x, k)=a(k)f^{*}(x, k)+b(k)f(x, k)$ $(g^{*}(x, k)=g(x, -k))$ (33)
$f(x, k)=a(k)g^{*}(x, k)-b^{*}(k)g(x, k)$ $(f^{*}(x, k)=f(x, -k))$ (34)
$a,$
$b$ $k$
$a^{*}(k)=a(-k),$ $b^{*}(k)=b(-k),$ $|a|^{2}-|b|^{2}=1$ (35)
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, $a$
$g(x, ik_{n})=p_{n}f(x, ik_{n}),$ $a(ik_{n})=0$ $(n=1,2, \ldots, N)$ (36)
$\beta n=2ik_{n}a’(ik_{n})e^{2k_{n}\zeta_{n}}$ $(a’(ik_{n}) \equiv\frac{da(k)}{dk}|k=:k_{n})$ (37)
3.2






, $KdV$ $N$ ,
[14]:
$f_{0}(x, k)=e:kx(1- \sum_{j=1}^{N}\frac{\sqrt{2k_{j}}e^{-\theta_{j}}\phi_{j}}{k_{j}-ik})$ (42)





$\prod_{m=1,\langle m\neq n)}^{N}\frac{k_{n}+k_{m}}{k_{n}-k_{m}}$ (47)
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3.3 $a,$ $b,$ $k_{n}$ \mbox{\boldmath $\rho$}n
, $a,$ $b,$ $k_{n}$ \mbox{\boldmath $\rho$}n \epsilon
$[3, 4]$ :
$\frac{\partial a(k,t)}{\Re}=\frac{i\epsilon}{2k}\int_{-\infty}^{\infty}R[u_{0}]g_{0}(x, k)f_{0}(x, k)dx$ (48)
$\frac{\partial b(k,t)}{\Re}=8ik^{3}b-\frac{i\epsilon}{2k}\int_{-\infty}^{\infty}R[u_{0}]g_{0}^{*}(x, k)f_{0}^{*}(x, k)dx$ (49)
$\frac{dk_{n}(t)}{dt}=-\frac{\epsilon}{2k_{n}}\frac{\int_{-}^{\infty_{\infty}}R[u_{0}]f_{0}^{*}(x,ik_{n})f_{0}(x,ik_{n})dx}{\int_{-}^{\infty_{\infty}}f_{0}^{2}(x,ik_{n})dx}$ (50)
$\frac{1}{p_{n}(t)}\frac{dp_{n}(t)}{dt}=8k_{n}^{3}+\frac{\epsilon}{2k_{n}a_{0}’(ik_{n})}x$
$x\int_{-\infty}^{\infty}R[u_{0}]f_{0}(x, ik_{n})\frac{\partial}{\partial k}[g_{0}(x, k)-p_{n0}f_{0}(x, k)]|_{k=ik_{n}}dx$ (51)
3.4 kn \mbox{\boldmath $\xi$}n




$x[2\theta_{n}\phi_{n}^{2}-3\phi_{n}^{2}+2k_{n}-4\sum_{m=1}^{N}\frac{k_{n}\sqrt{k_{n}k_{m}}e^{-(\theta_{\hslash}+\theta_{*})}}{(k_{n}+k_{m})^{2}}\phi_{n}\phi_{m}-4 \sum_{n=1,(m\neq n)}^{N}\frac{k_{n}k_{m}}{k_{m}^{2}-k_{n}^{2}}\phi_{m}^{2}]dx$ (53)
$(n=1,2, \ldots, N)$
(53) 2 (10) 1 , $N=1$
(52),(53) (29),(30) $N\geq 2$ , (26),(27)




(15) , (13) 2
$N$ , , (13)
$[15, 16]$ , $t_{0}arrow\infty$





( ) , ,
Karpman , $[3,4]$
2, 3
, $KdV$ $N$ , $N\geq 2$
$\xi$;
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